Introduction
============

Radical prostatectomy is an established modality in the treatment of prostate cancer. Although there have been many modifications in the surgical procedure to minimize morbidity and to increase the effectiveness of the surgery, there are two radical prostatectomy (RP) techniques, namely the retropubic and perineal ones. The other techniques which have been popularized in recent years are laparoscopic and robotic RP. The latter techniques depend on the principles of radical retropubic prostatectomy (RRP).

Despite the better understanding of related surgical anatomy and refinement of surgical technique, surgical complications related to erectile function and urinary continence are still the main problems worsening the quality of life. In addition to the morbidities related to urinary continence and erectile function, RP, particularly the perineal one, has been related to high rates of anorectal complications. However, the number of studies concerned with this issue is limited.

Alterations in anorectal functions after RP have not received sufficient attention in urological practice. In this study, we aimed to assess anorectal functions of RRP and radical perineal prostatectomy (RPP) patients in the early postoperative period by using anal manometric measurements, and to evaluate clinical presentations of potential functional alterations.

Material and methods
====================

Of our patients operated on with the diagnosis of localized prostate cancer, 22 RPP and 15 RRP cases were included in this study. RPP was performed through Belt's sub-sphincteric route in patients whose prostate volume was \< 80 cc, sum of Gleason score \[[@R1]\] (GS) ≤ 7, and prostate specific antigen (PSA) level \< 10 ng/mL. Patients with significant obesity and a history of surgery in the lower abdominal region were particularly selected for RPP. RRP was preferred in patients whose prostate was palpated in high localization during digital rectal examination.

The present clinical study was carried out in an academic institution and was approved by the Institutional Ethical Review Board. All patients gave their informed consent in writing before study entry. Patients with anorectal pathologies or history of anorectal surgery were excluded from the study. For each patient, a questionnaire \[[@R2]\] inquiring about and scoring anal incontinence was applied and then an anal manometric measurement was performed before the surgery. Manometric studies were conducted in the Motility Laboratories of the Neurological and Gastroenterologic Institutes of Marmara University Faculty of Medicine. Anal manometric measurement was repeated one month after the surgery. To evaluate anal incontinence scoring (AIS), frequency of anal incontinence presenting in the form of either gas, fluid or solid leakage was followed in a daily, weekly, and monthly manner in each patient (Table [I](#T1){ref-type="table"}). The AIS questionnaire was repeated one and three months after the surgery by gastroenterologists in a blind manner to eliminate bias.

Anal manometric measurements were performed in all patients preoperatively and in the first month after the surgery. In the manometric procedure, an 8-channel catheterized water perfusion system (Andorfer Inc., Wisconsin, USA) was used. Manometric data were evaluated by using computer software (Smartgraph Rev. 3.40, Sandhill Scientific Inc., Highlands Ranch, Colorado, USA). Rectal enema was applied in every patient before the procedure. After the enema was applied, patients were placed in the left lateral decubitus position and the anorectal manometric catheter was inserted into the rectum (10 cm proximally from the anus). During the manometric study external anal sphincteric pressure (EASP) and IASP, maximum resting pressure, maximum squeeze pressure, squeeze time, minimum rectal sensory volume (MRSV), and minimum ano-rectal reflex volume (MARRV) were measured and recorded. Before any manometric measurements were taken, the system was calibrated for the pressures of 0 and 100 mmHg.

Statistical analysis
--------------------

For statistical analysis of the data, SPSS version 15.0 (Chicago, IL, USA) was used. In evaluation of the data Student's *t*, paired samples, Wilcoxon rank, and Fisher's exact tests were used. The *p* value \< 0.05 was accepted as statistically significant. 

Results
=======

The demographic, pathological, and operative data of the 37 patients who had RPP or RRP are presented in Table [II](#T2){ref-type="table"}. In 2 of 6 pathological stage T3 (pT3) patients and in 1 pT4 patient surgical margins were positive (3 of 15 cases or 20%) in the RRP group. Concerning the early urinary continence rates of the first postoperative month, complete continence was achieved in 72.7% of RPP and 53.3% of RRP patients. Three patients in each group still have urinary incontinence and use an average of two pads per day.

Clinical assessment
-------------------

In preoperative assessment it was seen that the incidence of symptoms of anal incontinence was 18.1% (4/22) in RPP and 13.3% (2/15) in RRP groups (*p* \> 0.05) according to the AIS questionnaire. Preoperative average AIS score was 0.72 and 0.26 in RPP and RRP groups, respectively (Table [III](#T3){ref-type="table"}).

When we focused particularly on RPP patients, it was observed that 11/22 (50%) patients continued to have symptoms of anal incontinence in the first postoperative month. However, 4 of these patients were found to have anal incontinence before the surgery, and there was no increase in symptom scores in the postoperative period. Of 18 patients with no preoperative symptoms, 38.8% (7/18) experienced anal incontinence postoperatively in the first month. Anal incontinence resolved in 4 patients and continued in 3 out of 18 (16.6%) patients at the end of 3 months.

Of 13 RRP patients who had normal anorectal functions preoperatively, anal incontinence symptoms developed in 15.3% (2/13) in the first month after surgery. Anal incontinence continued in 1 out of 13 (7.7%) patients at the end of 3 months. In 2 RRP patients who had anal incontinence symptoms before the surgery, no deterioration in the symptoms was seen during the postoperative period. Postoperative first and third month average AIS scores of RPP and RRP patients are shown in Table [III](#T3){ref-type="table"}.

Anal manometric assessment
--------------------------

Preoperative and postoperative first month anal manometric assessments of RPP and RRP patients are shown in Tables [IV](#T4){ref-type="table"} and [V](#T5){ref-type="table"}, respectively. The proportion of patients whose anal sphincter squeeze time was less than 30 seconds in the postoperative period was 6.5% in RPP and 17.4% in RRP groups. No relationship between the type of surgery performed and the postoperative squeeze time was detected (Fisher's test, *p*= 0.630).

Discussion
==========

In this study, we evaluated anorectal functions of prostate cancer patients who had undergone RPP or RRP surgery. To our knowledge, this is the first prospective manometric study to evaluate anorectal functions after RP surgery. This study demonstrated that IASP and EASP significantly decreased in RPP surgery. Although IASP and EASP were also decreased in RRP surgery, the difference was statistically insignificant. There were also no significant changes in MARRV and MRSV of either group. When the AIS scores were analysed, no significant clinical difference between pre- and post-operative scores was seen in RPP and RRP groups.

Anal incontinence was reported in 2.2-11.5% of the general population, irrespective of different age groups \[[@R3]-[@R4]\]. Anal incontinence may be caused by various factors such as anorectal surgery, neurological injury, pelvic surgery, or obstetric trauma in women \[[@R5]\]. Surgical injury of pelvic region muscles and the anal sphincteric unit or potential neuropraxia of the related nerves during RP may result in loss of anal function. Although improved surgical techniques in RP offer better results, patients planned for RP are informed about the potential negative effects of the surgery, particularly on sexual dysfunction and urinary incontinence. Previous studies indicated that faecal incontinence after RP is also a problem \[[@R4], [@R6]\]. Moreover, it is well known that faecal incontinence has a significant impact on a person's self-confidence, personal image, and social life \[[@R6]-[@R7]\]. Therefore urologists should be reminded to inquire not only about urinary, but also anal, incontinence after RP.

Urologists first recognized alterations in anorectal functions after RP after the results of a study conducted by Bishoff *et al.* \[[@R6]\]. Bishoff *et al.* used a questionnaire to obtain data about faecal or urinary incontinence of patients operated on at least one year before. It was found that the rate of faecal incontinence was 5% in the RRP and 18% in the RPP group. An interesting finding of the study was that the percentage of patients who sought professional help for postoperative faecal incontinence was only 7% in RRP and 14% in RPP groups \[[@R6]\]. Bishoff *et al.* emphasized that the patients should be particularly asked about postoperative anorectal functions, as they are generally reluctant to disclose their problem of anal incontinence \[[@R6]\]. Ruiz-Deya *et al.* reported that although defecation habits change in 7% (9 of 124) of patients after RPP, only 2.7% of the patients complain of anal incontinence \[[@R8]\].

Korman *et al.* suggested, however, that there is no difference in anal incontinence rates or bowel function when comparing RPP patients to RRP or control patients according to the Expanded Prostate Cancer Index Composite questionnaire \[[@R9]\]. Dahm *et al.* performed a prospective, longitudinal study of RPP patients using the bowel domain of the Expanded Prostate Cancer Index Composite questionnaire as well \[[@R4]\]. Dahm *et al.* found that the incidence of involuntary stool leakage was 15.9% (11 of 69) at 3 months and 2.9% (2 of 69) by 12 months following RPP \[[@R4]\]. Kirschner-Hermanns *et al.*, using the Modified Kelly questionnaire, found that, in the twelfth month of the RPP surgery, the most frequent symptom was soiling and difficulty in discrimination of gas and solids \[[@R10]\]. Kirschner-Hermanns *et al.* found that the incidence of involuntary stool leakage was 13% (15 of 116) by 12 months \[[@R10]\]. However, 6 of the 15 patients' symptoms were related to RPP \[[@R10]\].

In our study, 2 of 15 RRP and 4 of 22 RPP patients had anal incontinence before the surgery. We observed that in the first and third month of the RRP anal incontinence developed in 15.3% (2/13) and 7.7% (1/13) of patients who had no symptoms of anal incontinence before the surgery, respectively. In anal manometric evaluation of the RRP group, there was no significant difference between pre- and postoperative measurements. This finding indicates that anal incontinence may develop after surgery for unclear reasons, even if no significant change occurs in the pressure of the anal canal.

In the RPP group, 7 (38.8%) and 3 (16.6%) out of 18 patients experienced symptoms of anal incontinence postoperatively in the first and third months, respectively. This rate appears to be higher than that of RRP. These symptomatic changes are transient and dramatically decrease over time during the postoperative period in most patients \[[@R7]-[@R8]\]. In a prospective study, Litwin *et al.* reported that anorectal functions deteriorate in the early postoperative period of RRP, and it takes 12 months or longer to resolve totally \[[@R7]\].

Our study and previous studies showed that anorectal functions change after RP, particularly after RPP. It is remarkable that such alterations may also be seen after RRP, although to a lesser extent \[[@R6]-[@R7]\]. The anal sphincter, especially the external one, is liable to be injured in the perineal surgical approach. Particularly, when Belt's subsphincteric route is preferred with the intent to preserve the external urinary sphincter with maximum safety, fibres of the external anal sphincter become liable to injury during retraction, and, therefore, sphincteric function may weaken. Our finding of a significant decrease in postoperative IASP and EASP values supports this opinion.

In addition, tension of nerves supplying the pelvic floor during RRP or RPP surgery may result in temporary denervation. Zermann *et al.* evaluated patients before and after RP by clinical neuro-urological tests, urodynamics and needle/surface electromyography \[[@R11]\]. The most striking finding was fine motor changes of pelvic floor function which cannot be explained by a pure anatomical approach \[[@R11]\]. Finally, postoperative potential fibrotic changes may also impede physiological functions of the continence mechanism.

When using the AIS questionnaire, potential high rates of anal incontinence may be partly a result of clinically insignificant symptoms of anal function and may be included in the scoring. For instance, anal incontinence rates of AIS may be influenced or altered by certain factors such as postoperative diarrhoea, voluntary changing of defecation habits of the patient in order to avoid possible pain or being mobilized, or passage of gas even if it has occurred only once. It is questionable why patients with only one episode of uncontrolled gas are included in the incontinent group in this scoring system. This may be one reason why the incontinence rates after RPP vary in the literature \[[@R6], [@R8]\]. In addition, after surgery the patients may not be able to discriminate faecal content or misinterpret faecal urge. Because of such factors, questionnaires may not be reliable to assess anal incontinence when applied in the early postoperative period, and long-term assessments should be done. 

A limitation of our study was the low number of study participants. However, it was very difficult to convince a patient to submit to manometric studies twice. It would also be better to obtain manometric results 1 year after surgery. Another limitation was the lack of a control group. An age-matched group could be included in the study design.

In conclusion, not only perineal but also retropubic/pelvic surgery to a lesser extent may potentially cause anorectal dysfunction, by injuring pelvic floor muscles and/or related neurological structures. Although EASP and IASP significantly decrease in the early postoperative period of RP, particularly after RPP, these laboratory findings do not exactly correlate with the postoperative clinical status of anorectal functions of the patients.

This study was presented at the EAU meeting in 2009 in Stockholm, Sweden.

###### 

Anal incontinence scoring

  Frequency                                    Gas   Fluid   Solid
  -------------------------------------------- ----- ------- -------
  Never                                        0     0       0
  Less than 1/month                            1     1       1
  Per month^[a](#T1F1){ref-type="table-fn"}^   2     2       2
  Per week^[b](#T1F2){ref-type="table-fn"}^    3     3       3
  Per day^[c](#T1F3){ref-type="table-fn"}^     4     4       4

≥ 1/month to \< 1/week,

≥ 1/week to \< 1/day,

≥ 1/day

Total Score (0--12): the sum of scores of gas, fluid and solid faecal incontinence

###### 

Demographic, pathological, and operative characteristics of RPP and RRP groups

                                      RPP (n = 22)    RRP (n = 15)
  ----------------------------------- --------------- ---------------
  Age \[years\]                       66 (50-75)      64 (52-73)
  PSA \[ng/ml\]                       9 (4.2-21)      17.4 (6-47.3)
  Biopsy GS                           6 (4-7)         7 (5-9)
  Clinical stage \[%\]                                
  cT1                                 19 (86.3)       7 (46.6)
  cT2                                 3 (13.7)        8 (53.4)
  cT3                                 0               0
  Pathological stage \[%\]                            
  pT0                                 0               1 (6.7)
  pT2                                 19 (86.3)       7 (46.6)
  pT3                                 3 (13.7)        6 (40)
  pT4                                 0               1 (6.7)
  GS of RP specimen                   6 (6-7)         7 (6-10)
  Surgical margin \[%\]                               
  Positive                            2 (9.1)         3 (20)
  Negative                            20 (90.9)       12 (80)
  Surgery time \[min\]                132 (75-180)    137 (90-180)
  Blood loss \[ml\]                   315 (90-1500)   600 (50-1500)
  Urinary continence \[%\]                            
  Complete continence (first month)   16 (72.7)       8 (53.3)
  Nerve sparing surgery                               
  Non-sparing                         3 (13.7)        7 (46.7)
  Sparing                             19 (86.3)       8 (53.3)

###### 

Comparison of pre- and post-operative AIS of RPP and RRP groups (Wilcoxon signed ranks test)

  AIS (total score)                                          
  ------------------- ------------ ------------ ------------ --------------------------------------------------------------------------------
  RPP (*n*= 22)       0.72 ±1.80   1.81 ±2.10   0.96 ±2.10   0.07^[\*](#T3F1){ref-type="table-fn"}^ , 0.56^[†](#T3F2){ref-type="table-fn"}^
  RRP (*n*= 15)       0.26 ±0.79   0.73 ±1.94   0.34 ±0.65   0.18^[\*](#T3F1){ref-type="table-fn"}^ , 0.46^[†](#T3F2){ref-type="table-fn"}^

Preoperative AIS score vs. first month;

Preoperative AIS score vs. third month

###### 

Comparison of preoperative and post-operative first month anal manometric results of the RPP group (*n* = 22) (Wilcoxon signed ranks test, paired samples correlations)

                  Preoperative   Postoperative (first month)   *P*
  --------------- -------------- ----------------------------- -----------
  IASP \[mmHg\]   75.8 ±22.6     61.1 ±20.6                    **0.015**
  EASP \[mmHg\]   165.6 ±60.7    104.6 ±60                     **0.006**
  MARRV \[ml\]    25.0 ±9.6      26.3 ±11.3                    0.470
  MRSV \[ml\]     34.0 ±24.4     34.5 ±23.6                    0.880

###### 

Comparison of preoperative and post-operative first month anal manometric results of the RRP group (*n* = 15) (Wilcoxon signed ranks test, paired samples correlations)

                  Preoperative   Postoperative (first month)   *P*
  --------------- -------------- ----------------------------- -------
  IASP \[mmHg\]   79.5 ±24.4     72.4 ±24.5                    0.750
  EASP \[mmHg\]   206.3 ±69.3    185 ±72.5                     0.125
  MARRV \[ml\]    21.3 ±7.4      23.3 ±9.7                     0.334
  MRSV \[ml\]     26.0 ±11.8     29.3 ±13.3                    0.340
